Low oral bioavailability of hexamethylmelamine in the rat due to simultaneous hepatic and intestinal metabolism.
The disposition of both hexamethylmelamine (HMM) after intraarterial, i.v., portal vein, and intraduodenal administration and of pentamethylmelamine following its i.v. administration was studied in male Wistar rats. HMM (5 and 10 mg/kg) and pentamethylmelamine (5 mg/kg) were infused via implanted cannulas into conscious animals (n greater than or equal to 4). Plasma levels of parent compound and of metabolites were determined by gas chromatography. The areas under the plasma concentration-time curves of HMM following its intraarterial and i.v. administration were not significantly different, indicating that HMM was not appreciably metabolized in the lung. Areas under plasma-concentration-time curves of HMM following portal vein and intraduodenal administration were 27 and 8% of the area under the plasma concentration-time curve after i.v. administration, respectively. Absorption of HMM was complete as judged from metabolite data. The reduced bioavailability of HMM intraduodenally was thus a consequence of presystemic elimination in the liver and the gut wall. Extraction ratios (or first-pass effects) of the liver and the gut wall were 73 and 71%, respectively. Linear kinetic behavior of HMM i.v. was observed in the 5- to 10-mg/kg dose range. Extensive gut wall metabolism may have important implications for the antitumor activity mechanism of HMM.